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Introduction
Voice disorders due to vocal nodules have been a major cause of  voice problems in school-aged children. Several behaviors such 
as excessive speaking, shouting too loudly, yelling may contribute to voice disorders due to vocal nodules, vocal polyps, vocal cysts, 
etc. Hoarseness due to vocal nodules may have an impact on their overall communication, social and educational development. 
Many treatment approaches exist which attempt to treat vocal nodules and hoarseness related to it such as surgery (medical treat-
ment), voice therapy (nonmedical), vocal hygiene, etc. Even after the surgical treatment voice therapy plays a crucial role for fur-
ther prevention and care for reoccurring of  vocal nodules. Voice therapy holds a significant role in the treatment of  vocal nodules.
Aim
This mini-review attempts to summarize studies on the efficacy of  voice therapy for vocal nodules especially in school-aged 
children.
Method
A literature search was conducted using an electronic database such as PubMed, Google Scholar, and Google for the keywords 
“voice therapy” in “school aged children”. The results from the literature studies were summarized in a narrative manner.
Results
Existing findings from the literature review and the present review support the efficacy of  voice therapy as a treatment option for 
vocal nodules. Various databases searched for the references related to the headings such as efficacy of  voice therapy for vocal 
nodules in school children which were included in this mini-review were published from 1976 to 2018.
Conclusion
Treatment of  voice disorders in children is one of  the most challenging and difficult concerns for professionals. Voice disorders 
affect the overall development of  the child in terms of  oral communication and educational participation. Though many treat-
ment modalities have been adapted for treating adult voice disorders but their efficacy in children is still a debatable concern. 
No one fixed voice therapy technique that can be generalized for all children and its time period/sessions. Several key factors 
play an important role in case of  children learning these techniques such as child learning behaviors, environment, and parental 
participation, etc. But among all other treatments nonmedical (voice therapy) approach has been found to be helpful for vocal 
nodules in school-aged children. For effective voice management in school-aged children with hoarseness due to vocal nodules, 
the holistic approach may be up taken involving school teachers, parents, active participation of  child and clinician to prevent 
such voice problems.
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INTRODUCTION 

Children as compared to adults are difficult to examine for the 
varied problems. Voice problems form a challenging area of  

treatment for children.1 Among the many causes of  voice disorders 
in children vocal nodules are commonly reported in children and 
may result in hoarseness.2 Children are prone to voice problems 
due to misuse or abuse of  their voice. Several behaviors such as ex-
cessive speaking, shouting too loudly, yelling,2 etc. may contribute 
to voice disorders due to vocal nodules, vocal polyps, vocal cysts 
etc., and may attribute to communication difficulties.

 The process of  normal voice production happens in lar-
ynx or voice box.3 The voice box is situated at the level near the 
level of  Adam’s Apple in the neck. The vocal folds also commonly 
referred as vocal cords are located in the larynx as two small mus-
cles. During speech production, these vocal cords together come 
together and use the air from the lungs for their vibration.3 The 
sound is thus produced from the vibration of  these vocal cords 
and further, the movements of  lips and tongue create individual 
speech sounds. During normal speech production vocal folds come 
closer and press firmly together.3 Due to the occurrence of  nod-
ules on these cords they cannot close completely. Hence the extra 
air escapes and voice becomes breathy and hoarse. Vocal nodules 
are defined as the bilateral (symmetry not necessary) membranous 
folds thickening with normal to minimal impairment of  vibratory 
properties of  the mucosa.4 The reported prevalence ratio of  vocal 
nodules has been found as 21.6% in males and 11.7% in females 
school going children.2 Vocal nodules can be caused due to several 
causative sources such as its abuse, misuse of  voice, etc. Some of  
the vocal misuse causes can be the excessive rate of  speech, in-
sufficient breath support or use of  incorrect pitch, loudness, and 
quality. Voice abuse which is the most prominent cause of  vocal 
nodules in children may include excessive talking, excessive cough-
ing, screaming, cheering or crying loudly, excessive throat clearing 
and abrupt hard vocal attacks.5 In addition, several other factors 
may contribute as factors for vocal nodules such as smoking, air 
pollution, infections of  upper respiratory tracts. Vocal abuse and 
misuse results in the excessive closing of  vocal cords which result 
in the formation of  vocal nodules at the point of  maximum con-
tact. The early signs of  formation of  vocal nodules can be marked 
as slight reddening on the margin of  the cord followed by thick-
ening on the edge of  cord. This may finally lead to the formation 
of  the bump on upper one-third of  the vocal cords at the place of  
maximum vibration.6,7 There may be no pain during the initial de-
velopment of  vocal nodule process. Vocal nodules can be initially 
identified by their notable symptom of  breathy and hoarse quality 
of  voice. Several treatments have been advocated for vocal nodules 
in children. Among such are vocal hygiene, voice therapy, and sur-
gery.8 Voice therapy has been in use for vocal nodules in children9 
regardless of  whether nodules are surgically removed. There is a 
lack of  studies in pediatric voice therapy. At present, the debate is 
still ongoing among the professionals on which treatment modality 
should be used for treating vocal nodules in children, i.e., voice 
therapy alone, or combination of  voice therapy or surgery or no 
treatment. This mini-review attempts to summarize the literature 
findings for the effectiveness of  voice therapy for treating vocal 

nodules in school-aged children. Treating hoarseness due to vocal 
nodules in children is a very challenging and of  growing interest as 
it may have a severe impact on the overall educational development 
of  children including their communication skills and self-esteem.

LITERATURE REVIEW

There is a dearth of  literature supporting the effectiveness of  a 
particular type of  treatment to correct hoarseness in children due 
to vocal fold nodules. Limited evidence exists to confirm which 
treatment options such as voice therapy alone or in a combination 
of  surgery or no treatment needs to be applied for pediatrics with 
voice disorders. However, there are literature studies which have 
found voice therapy to be useful in treating vocal nodules in school 
children.

 In a study by Deal et al9 the effectiveness of  voice therapy 
for treating vocal fold nodules was reported. The study comprised 
patients in the age range of  5 to 13 years. Voice therapy of  30 min 
for 2-3 times per week showed a significant improvement. Eight 
hundred forty five had a reduction in nodules size and 65% had 
normal larynges. Tezcaner et al10 in their prospective study analyz-
ed the efficiency of  the voice therapy in patients with vocal fold 
nodules. The subjects 39 in total aged between 7 years to 14 years. 
Post voice therapy treatment showed improvements in acoustic 
analysis parameters such as shimmer, jitter, and noise to harmonic 
ratio.10 In another study by Mori8 on 169 patients age range be-
tween 2-18 years with vocal fold nodules. Out of  total 122 who un-
derwent voice therapy and rest for vocal hygiene program. Among 
them who underwent at least seven sessions of  voice therapy were 
found to have 69% improvement. Similarly, the effectiveness of  
voice therapy for vocal fold nodules was reported in study by Şen-
kal ÖA et al11 on 99 out patients aged 7-15 years with hoarseness as 
the main complaint for 2 months. The subjective assessment was 
carried using scales such as GRBAS (Grade, Roughness, Breathi-
ness, Asthenicity, Strain) S/Z ratio and MPT (Maximum Phona-
tion Time). Data was collected for three different types of  voice 
therapy techniques such as physiological, hygienic and symptomat-
ic. Symptomatic voice therapy was reported to be better among 
all through subjective assessments carried post voice therapy for 
vocal nodules in school children. In another retrospective study by 
Şenkal ÖA et al12 on 75 children aged 7-14 years voice therapy was 
reported as an effective treatment method for hoarseness in school 
children. Niedzielskaet et al13 in their study on children aged 4 to 
14 years found improved acoustic parameters-jitter, shimmer, and 
NHR and flattened nodules post voice therapy. Similar findings 
were found by Trani et al14 on 6 to 11 aged children in terms of  
improved acoustic parameters-jitter, shimmer, fundamental fre-
quency and NHR post voice therapy for vocal nodules treatment. 
Ramig and Verdolini et al15 reported the literature findings are sug-
gestive of  the efficacy of  vocal hygiene and direct voice therapy in 
the improvement of  voice quality in children. Lee and Son16 also 
found voice therapy efficacy in terms of  improvements in the per-
ceptual analysis (GRBAS), and acoustic parameters such as pitch, 
and jitter, shimmer and noise-to-harmonic ratio in children with 
hyper functional voice disorders (mostly nodules).
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 Literature review findings have been suggestive of  the 
efficacy of  voice therapy treatment in school children with vocal 
nodules. But the major challenge in reviewing the above findings is 
that the type of  voice therapy, number of  sessions required has not 
been clearly defined. Most of  the results are based on perceptual 
measures or retrospective cohort studies. There is a lack of  a con-
trol group against which it can be the efficacy of  such a treatment 
approach can be generalized.

RESULTS

Existing findings from the literature review and the present review 
support the efficacy of  voice therapy as a treatment option for vo-
cal nodules. Various databases searched for the references related 
to the headings such as efficacy of  voice therapy for vocal nodules 
in school children which were included in this mini-review were 
published from 1976 to 2018.

DISCUSSION AND CONCLUSION

Treatment of  voice disorders in children is one of  the most chal-
lenging and difficult concerns for professionals. Voice disorders 
affect the overall development of  the child in terms of  oral com-
munication and educational participation. Though many treatment 
modalities have been adapted for treating adult voice disorders 
but their efficacy in children is still a debatable concern.17-20 No 
one fixed voice therapy technique that can be generalized for all 
children and its time period/sessions. Though few voice therapy 
techniques such as manual laryngeal tension reduction or accent 
method, yawn sigh, vocal intensity reduction, vocal function ex-
ercises, resonant voice therapy techniques have been commonly 
reported to be useful for treating vocal nodules in children.20 The 
combination of  these is considered as the best protocol for chil-
dren.8-10 Many variables play a crucial role in the effectiveness of  
voice therapy for school children such as parental involvement, 
clinicians experience and acquisition of  therapy principles by the 
child themselves on a daily basis. The environment of  the child 
plays a very dominant role in providing the appropriate vocal mod-
el including home environment. For effective voice management in 
such children with a complaint of  hoarseness due to vocal nodules, 
the holistic approach may be uptaken involving school teachers, 
parents, active participation of  child and clinician to prevent such 
voice problems. Follow-up measures is equally important after 
voice therapy sessions so that it does not reoccur in proper adjunct 
with vocal hygiene program. Furthermore, studies are warranted 
with the control group, larger sample size, different population and 
application of  different types of  voice therapy techniques with de-
fined time period/sessions on these school-aged children to con-
firm about voice therapy efficacy in the management of  hoarse-
ness due to vocal nodules.

REFERENCES 

1. Theis SM. Pediatric voice disorders: Evaluation and treat-
ment. ASHA Leader. 2010; 15(14):12-15. doi: 10.1044/leader.
FTR1.15142010.12

2. Mansuri B, Tohidast SA, Soltaninejad N, Kamali M, Ghelichi 
L, Azimi H. Nonmedical treatments of  vocal fold nodules: A 
systematic review. J Voice. 2018; 32(5): 609-620. doi: 10.1016/j.
jvoice.2017.08.023
 
3. Sataloff  RT. The human voice. Sci Am. 1992; 267(6): 108-115.

4. Rosen CA, Gartner-Schmidt J, Hathaway B, et al. A nomencla-
ture paradigm for benign midmembranous vocal fold lesions. La-
ryngoscope. 2012; 122(6): 1335-1341. doi: 10.1002/lary.22421

5. Baker BM, Blackwell PB. Identification and remediation of  pedi-
atric fluency and voice disorders. J Pediatr Health Care. 2004; 18(2): 
87-94. doi: 10.1016/j.pedhc.2003.09.008

6. Titze IR. Mechanical stress in phonation. J Voice. 1994; 8(2): 99-
105. doi: 10.1016/S0892-1997(05)80302-9

7. Johns MM. Update on the etiology, diagnosis, and treatment 
of  vocal fold nodules, polyps, and cysts. Curr Opin Otolaryngol 
Head Neck Surg. 2003; 11(6): 456-461. doi: 10.1097/00020840-
200312000-00009

8. Mori K. Vocal fold nodules in children: Preferable therapy. Int J 
Pediatr Otorhinolaryngol. 1999; 49(suppl 1): S303-306. doi: 10.1016/
S0165-5876(99)00181-0

9. Deal RE, McClain B, Sudderth JF. Identification, evaluation, 
therapy, and follow-up for children with vocal nodules in a pub-
lic school setting. J Speech Hear Disord. 1976; 41(3): 390-397. doi: 
10.1044/jshd.4103.390 

10. Tezcaner CZ, Karatayli Ozgursoy S, Sati I, Dursun G. Changes 
after voice therapy in objective and subjective voice measurements 
of  pediatric patients with vocal nodules. Eur Arch Otorhinolaryngol. 
2009; 266(12): 1923-1927. doi: 10.1007/s00405-009-1008-6

11. Şenkal ÖA, Çiyiltepe M. Effects of  voice therapy in school-
age children. J Voice. 2013; 27(6): 787.e19-25. doi: 10.1016/j.
jvoice.2013.06.007

12. Şenkal ÖA, Özer C. Hoarseness in school-aged children and ef-
fectiveness of  voice therapy in international classification of  func-
tioning framework. J Voice. 2015; 29(5): 618-623. doi: 10.1016/j.
jvoice.2014.10.018

13. Niedzielska G, Glijer E, Niedzielski A. Acoustic analysis of  
voice in children with nodulivocales. Int J Pediatr Otorhinolaryngol. 
2001; 60(2): 119-122. doi: 10.1016/S0165-5876(01)00506-7

14. Trani M, Ghidini A, Bergamini G, Presutti L. Voice thera-
py in pediatric functional dysphonia: A prospective study. Int 
J Pediatr Otorhinolaryngol. 2007; 71(3): 379-384. doi: 10.1016/j.
ijporl.2006.11.002

15. Ramig LO, Verdolini K. Treatment efficacy: Voice disorders. 
J Speech Lang Hear Res. 1998; 41(1): S101-S116. doi: 10.1044/

http://dx.doi.org/10.17140/OTLOJ-5-150
https://doi.org/10.1044/leader.FTR1.15142010.12
https://doi.org/10.1044/leader.FTR1.15142010.12
https://doi.org/10.1016/j.jvoice.2017.08.023
https://doi.org/10.1016/j.jvoice.2017.08.023
https://doi.org/10.1002/lary.22421
https://doi.org/10.1016/j.pedhc.2003.09.008
https://doi.org/10.1016/S0892-1997%2805%2980302-9
https://doi.org/10.1097/00020840-200312000-00009
https://doi.org/10.1097/00020840-200312000-00009
https://doi.org/10.1016/S0165-5876%2899%2900181-0
https://doi.org/10.1016/S0165-5876%2899%2900181-0
https://doi.org/10.1044/jshd.4103.390
https://doi.org/10.1007/s00405-009-1008-6
https://doi.org/10.1016/j.jvoice.2013.06.007
https://doi.org/10.1016/j.jvoice.2013.06.007
https://doi.org/10.1016/j.jvoice.2014.10.018
https://doi.org/10.1016/j.jvoice.2014.10.018
https://doi.org/10.1016/S0165-5876%2801%2900506-7
https://doi.org/10.1016/j.ijporl.2006.11.002
https://doi.org/10.1016/j.ijporl.2006.11.002
https://doi.org/10.1044/jslhr.4101.s101


Otolaryngol Open J. 2019; 5(1): 1-4. doi: 10.17140/OTLOJ-5-150

Taneja N

jslhr.4101.s101

16. Lee EK, Son YI. Muscle tension dysphonia in children: Voice 
characteristics and outcome of  voice therapy. Int J Pediatr Otorhi-
nolaryngol. 2005; 69(7): 911-917. doi: 10.1016/j.ijporl.2005.01.030

17. Moran MJ, Pentz AL. Otolaryngologists’ opinions of  voice 
therapy for vocal nodules in children. Lang Speech Hear Serv Sch. 
1987; 18(2): 172-178. doi: 10.1044/0161-1461.1802.172

18. Hooper CR. Treatment of  voice disorders in children. Lang 

Speech Hear Serv Sch. 2004; 35(4): 320-326. doi: 10.1044/0161-
1461(2004/031)

19. Cook JV, Palaski DJ, Hanson WR. A vocal hygiene program for 
school-age children. Lang Speech Hear Serv Sch. 1979; 10(1): 21-26. 
doi: 10.1044/0161-1461.1001.21

20. Ongkasuwan J, Friedman EM. Is voice therapy effective in the 
management of  vocal fold nodules in children? Laryngoscope. 2013; 
123(12): 2930-2931. doi: 10.1002/lary.23830

Submit your article to this journal | https://openventio.org/submit-manuscript/

Mini Review | Volume 5 | Number 1|4

http://dx.doi.org/10.17140/OTLOJ-5-150
https://doi.org/10.1044/jslhr.4101.s101
https://doi.org/10.1016/j.ijporl.2005.01.030
https://doi.org/10.1044/0161-1461.1802.172
https://doi.org/10.1044/0161-1461%282004/031%29
https://doi.org/10.1044/0161-1461%282004/031%29
https://doi.org/10.1044/0161-1461.1001.21
https://doi.org/10.1002/lary.23830

	ABSTRACT

